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Rhizoctonia patch of cereals 
By G. C. MacNish, Senior Plant Pathologist, Plant Pathology Branch 
Rhizoctonia patch is now widespread within Western Australia, having 
been recorded on all cereals and on a wide variety of other crops and 
pasture plants. Although the disease—as its name patch implies—looks 
spectacular in the field, the overall reduction in crop yield is probably 
small. However, its increasing frequency is causing considerable 
concern as the disease appears to be associated with minimum or 
reduced tillage systems. 
Symptoms and causes 
The most striking symptom of rhizoctonia 
patch is the distinct edge to the patch. There 
is an abrupt change at the edge of the patch 
from diseased plants to healthy plants a few 
centimetres away. Plants within a patch are 
stunted, with stiff rolled leaves and are 
sometimes darker green. Their roots are 
short, brown and have pinched-off ends 
which are often called "needle points" or 
"spear tips". Plants outside the patch are 
large and apparently healthy, but may have 
some affected roots. 
Plants within the patch usually remain 
stunted until maturity, or they may die 
prematurely. Towards the end of the growing 
season the edge of the patch usually becomes 
less distinct. Plants within the patch may 
appear to recover, but their yield is still low. 
Rhizoctonia patch is caused by the fungus 
Rhizoctonia solani Kiihn attacking the roots 
of growing seedlings. One or two strains of 
this fungus appear to cause the patch disease 
of cereals and other crops. Several 
"non-patch" strains have been identified in 
the State's cereal growing areas, but their 
importance is not yet fully understood. Some 
"non-patch" strains may be involved in 
minor root diseases of cereals; other strains 
of R. solani, for example, are responsible for 
hypocotyl rot disease of lupins. 
Disease spread 
Rhizoctonia patch disease, or "bare patch" 
disease as it is sometimes called, was first 
recorded in Australia in the late 1920s in 
South Australia and New South Wales. Since 
then it has been recorded in England, 
Canada, Scotland and the USA. 
• The author with the 
Rhizoctonia fungus grown in a 
laboratory. 
• Rhizoctonia patch in a 
young wheat crop. 
fan 
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The disease was first positively identified in 
Western Australia in 1971 when it was found 
on three wheat crops and a barley crop. 
Since 1971 it has been recorded on oats, 
cereal rye, triticale, medics, lupins, rapeseed 
and in grass and subterranean clover 
pastures. 
In the early 1970s, spasmodic outbreaks of 
bare patch appeared on the calcareous Mallee 
soils around Salmon Gums. Aerial 
photography in 1974 showed the disease was 
widespread in that area and it was later 
found to be endemic on the calcareous 
Mallee soils. Estimates made in 1980 showed 
that patch areas in some crops could be as 
high as 30 per cent, but in most cases ranged 
from 6 to 12 per cent. 
Another indication that rhizoctonia patch is 
a recent phenomenon is provided by a study 
of Esperance Downs Research Station which 
was established in 1949. Rhizoctonia patch 
was first recorded in 1975 when several 
patches were confirmed in a rates of nitrogen 
trial. The disease did not occur again until 
1980 when a few patches were seen in three 
paddocks. However, by 1982 patches were 
seen in 17 paddocks and caused severe 
damage to many trials. The reason for the 
build-up of this disease at Esperance Downs 
is not known. It could be related to changes 
in soil structure brought about by some 37 
years of development. 
Close monitoring of Rhizoctonia patch 
indicates it is an important disease on the 
calcareous Mallee soils around Salmon Gums 
and to some extent on the Esperance Downs 
sandplain areas. Although there are small 
crop losses from Rhizoctonia patch outside 
these areas, the disease incidence is spreading 
(see map). 
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Early reports of the disease in South 
Australia suggested it was confined to the 
alkaline Mallee soils, but it is now 
established throughout that State's cereal 
growing districts. 
Research programme 
Department of Agriculture research since 
1980 has studied how Rhizoctonia patch 
affects crops, what crops are most affected 
and how the disease can be controlled. 
Distribution and size of patches 
Patch size and shape were studied on a 
heavily infected barley crop at Circle Valley. 
The farmer had sown the crop with a 
minimum tillage, triple disc system and a 
large number of severe and moderately 
severe patches had appeared. 
In 1979, an area 38 by 60 metres within the 
crop was pegged out and the "patch" area 
mapped. In the following three years the 
pegged area was resown each season with 
minimum tillage at right angles to the 
direction of sowing used by the fanner. A 
third of the area was sown each to wheat, 
oats and barley. 
Each season all patches in each crop were 
mapped. These maps allow us to study the 
influence of seasons and crops on patch 
distribution and size. Some patches became 
bigger between seasons, some or part of some 
remained the same shape and size for two 
consecutive seasons, some patches were 
present for one or two seasons, but 
disappeared the next season. 
Patches tended to be elongated and lay in the 
direction of sowing. Less than a quarter of 
the patches were circular. Patches tended to 
be in clusters. The amount of patch in the 
three crops planted is compared in Figure 1. 
At the start of the trial in the farmer's barley 
crop in 1979, all mapped areas had similar 
amounts of patch. In subsequent years barley 
developed more patch than wheat, and wheat 
more than oats. In 1981, all three crops had 
considerably less patch when compared with 
the other years. 
Effects on crop 
In 1979, in the same paddock, four patches 
from 72 cm to 218 cm in diameter were 
studied. Measurements were made on plants 
within each patch and from adjacent plants 
directly outside the patch. 
There were less plants per metre of row 
within the patch than outside. Plants within 
the patch were a third the size of plants 
outside, but the big differences were in the 
average number of heads and grains per 
plant. Plants within the patch averaged only 
0.6 of a head per plant compared with 2.7 
heads per plant outside. The number of 
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Figure 1. Effect of 
continuous cropping with 
different cereal crops on 
Rhizoctonia patch. 
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grains per plant ranged from five for plants 
within the patch to 74 grains per plant 
outside the patch. Average grain weight fell 
from 48 milligrams for plants outside the 
patch to 15 mg for plants within the patch. 
The total weight of grain per plant fell from 
35.5 g outside the patch to 0.8 g within the 
patch. 
A larger number of patches in the same 
paddock were studied and crop yield 
measured by hand-harvesting grain both 
within and outside the patch. Yields within 
the patches ranged from 0 to 0.34 t/ha, while 
outside the patches yields ranged from 1.6 to 
3.0 t/ha. The average yield inside the patches 
was only 8 per cent of that outside the 
patches. With machine harvesting the figure 
would be even lower. As Rhizoctonia patch 
affected 26 per cent of the cropped area, it 
reduced actual crop yield by about a quarter. 
Cropping history and rotations 
Trials from 1979 to 1985 at Esperance 
Downs on continuous wheat cropping and 
wheat following one or two years of pasture, 
lupins, linseed, rapeseed, oats, cereal rye or 
triticale showed a cleaning crop did not 
influence the amount of Rhizoctonia root 
rot. All crops are susceptible to this disease 
and will probably not act as cleaning crops. 
Trials established by plant research officer 
I. C. Rowland at Circle Valley were used to 
monitor the effects of paddock history on 
Rhizoctonia patch. 
The trials investigated the effects of 
medic/wheat rotations on wheat yield and 
pasture production. Three rotations were 
tested: one year of wheat and one year of 
medic, two years of wheat and two years of 
medic, and one year of wheat followed by 
three years of medic. 
D Wheat crop at 
Kukerin affected by 
Rhizoctonia patch. 
• Rhizoctonia patch in 
wheat/medic rotations at 
Circle Valley. (Note patch 
in farmer's crop below 
trial sites.) 
QTank 
Crop 1st year 
Stubble medic Medic 2nd year 
Farmer's crop 
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Rhizoctonia patch severely affected all the 
planted areas. In the one-year wheat— 
one-year medic rotation, about 13 per cent of 
the wheat crop was patch, while in the 
pasture phase, about 9 per cent was affected. 
In the two-years wheat—two-years medic 
rotation, about 12 per cent of the wheat crop 
was affected by patch, while in the pasture 
phase immediately after wheat, only about 4 
per cent was Rhizoctonia patch. In the 
remaining pasture phase, nearly 10 per cent 
of the area was patch. In the one-year 
wheat—three-years medic rotation, the wheat 
crop had about 13 per cent patch and the 
pastures averaged about 6 per cent patch. 
These results suggest: 
• There was less patch in pasture than in crop. 
• The paddock's cropping history had hardly 
any influence on the amount of patch in the 
crop. 
• Pasture in a one-year wheat—one-year 
pasture rotation had more patch than pasture 
in a longer rotation. 
Influence of cultivation and applied nitrogen 
Trials established at Salmon Gums and 
Esperance studied the effects of cultivation 
on Rhizoctonia patch. In a continuous 
cropping trial over three seasons at Circle 
Valley, crops established with minimum 
tillage had from 12 to 22 per cent 
Rhizoctonia patch. In the plots scarified once 
or twice to 10 cm deep, Rhizoctonia patch 
covered 1 to 3 per cent of the cropped area 
over the three seasons. If nitrogen was 
applied, the patch in the minimum tilled 
areas ranged from 5 to 9 per cent whereas in 
the cultivated plots it was always less than 1 
per cent. The type of nitrogen applied (urea, 
ammonium sulphate or sodium nitrate) had 
no significant effect on the amount of patch. 
The influence of one or two cultivations 
before sowing with minimum tillage were 
compared at Esperance Downs. 
Three weeks before sowing, all plots were 
sprayed with Spray.Seed®. Plots A and B 
remained uncultivated and plots C and D 
were cultivated to 10 cm (Table 1). One week 
before sowing, all plots were sprayed again 
and plots B and D were cultivated to 10 cm. 
All plots were sown a week later to wheat 
with a triple disc drill. Plot A had 20 per 
cent patch, plot B 12 per cent and plots C 
and D 8 per cent. 
The Spray.Seed® only plots had more patch 
than any of the cultivated plots, but the 
number of cultivations and their timing were 
not significantly different in controlling the 
disease. Two cultivations before seeding were 
not better than one cultivation for controlling 
Rhizoctonia patch (Table 1). 
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For best results, cultivation must be just 
before seeding. A trial at Salmon Gums 
showed that cultivation did not remove the 
disease in the following year. When a 
minimum tilled area with 22 per cent patch 
was cultivated in the next season, the 
amount of patch dropped to 4 per cent. 
However, where there was less than 2 per 
cent patch in a cultivated area which was 
minimum tilled the following season, 
Rhizoctonia patch increased to 15 per cent. 
Therefore one year of cultivation followed by 
a return to minimum tillage will not 
necessarily remove the Rhizoctonia patch 
problem. 
Trials by research officers R. J. Jarvis and 
R. F. Brennan at Esperance Downs showed 
that most forms of cultivation to 10 cm deep 
reduced Rhizoctonia patch. Deep ripping 
also reduced the amount of patch. 
How cultivation influences the incidence of 
Rhizoctonia patch in a crop is not known. 
Mixing of the soil during cultivation may 
break up the fungal mycelium in the soil, or 
dry out the mycelium, or make the fungus 
more susceptible to attack by other soil-borne 
micro-organisms. 
These findings on cultivation to control 
Rhizoctonia patch conflict with the 
Department's soil conservation 
recommendations, especially in areas where 
wind erosion is a problem. A modification to 
the combine drill resulting in a one-pass 
cultivation and sowing technique has been 
developed by Mr Jarvis. He suggests that 
cultivation by the front tynes to 10 cm, and 
sowing at 2.5 cm deep by modifying the 
tynes at the rear of the machine, should 
lower the risk of erosion before sowing, but 
provide enough cultivation at sowing to 
control Rhizoctonia patch. 
Control recommendations 
The following practices give some control of 
Rhizoctonia patch. 
• Avoid using zero or minimum tillage in 
paddocks that have a history of Rhizoctonia 
patch. Scarify to 10 cm before sowing, or use 
a modified combine with tynes that cultivate 
to 10 cm but place the seed shallow at 2 to 
3 cm. 
• Apply nitrogen at 15 to 25 kg/ha on areas 
where Rhizoctonia patch is known to be a 
problem. All sources of nitrogen appear to be 
equally effective. 
• Barley is more susceptible to Rhizoctonia 
patch than wheat, and oats is least 
susceptible. In problem areas oats might be 
sown in preference to wheat or barley. 
• Deep ripping reduces the amount of 
Rhizoctonia patch. 
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Table 1. Effect of one or two cultivations on Rhizoctonia patch in wheat 
3 weeks before 
seeding 
* 
B 
c 
» 
Spray.Seed® 
No cultivation 
Spray.Seed® 
No cultivation 
Spray.Seed® 
Cultivated 
Spray.Seed® 
Cultivated 
1 week before 
seeding 
Spray.Seed® 
No cultivation 
Spray.Seed® 
Cultivated 
Spray.Seed® 
No cultivation 
Spray.Seed® 
Cultivated 
Seeding 
Triple disc 
seeded 
Triple disc 
seeded 
Triple disc 
seeded 
Triple disc 
seeded 
% Rhizoctonia 
patch area 
20% 
12% 
8% 
8% 
Further research 
Further research will study the prevalence 
and damage caused by patch and non-patch 
strains of Rhizoctonia solani, including the 
effects of cultivation, cropping type and 
paddock history on their distribution. Better 
knowledge of the strains of Rhizoctonia 
present in cereal crops may lead to 
techniques for shifting the balance in favour 
of the less damaging types. 
In South Australia, Dr A. Rovira from 
CSIRO has shown that killing annual 
ryegrass early in the season reduces 
Rhizoctonia root rot. Trials at Esperance in 
1985 to investigate the relationship between 
the density of ryegrass plants and short 
fallows failed to confirm the South 
Australian results. Research on this aspect of 
control continues in Western Australia. 
Another area of investigation is the 
relationship between Rhizoctonia and the use 
of herbicides. We wish to know whether 
herbicides make cereal plants more 
susceptible to Rhizoctonia damage. 
Improved cultivation methods which will 
control the disease without causing erosion 
problems are being investigated. Such 
methods are probably the key to overcoming 
Rhizoctonia patch in this State. 
• Healthy (left) and 
diseased seedlings 
showing root damage 
caused by Rhizoctonia 
solani. 
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• Magnified photograph 
of Rhizoctonia solani, 
showing mycelium and 
spores attached to 
fruiting structure 
(basidium). 
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